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Description 

Technical Field of the Invention 

5 [0001 ] The present invention relates to a pharmaceutical composition containing steroidal saponins, particularly, relates 
to a pharmaceutical composition containing steroidal saponins mainly extracted from the raw materials of Dioscorea 
panthaica Prain et Burkill and Dioscorea nipponica Makino. 

Background of the Invention 

10 

[0002] Steroidal saponins are a sort of important bioactive substance in plants. The study of steroidal saponin has 
been occupying an important position in chemistry of natural products. The aglycon of steroidal saponin is spirostanol 
orfurostanol containing 27 carbon atoms, and exists mostly in such monocotyledonous plants as Liliaceae, Amarylli- 
daceae and Dioscoreaceae. 

15 [0003] The herb Dioscorea panthaica Prain et Burkill (a species in Dioscorea, Dioscoreaceae) is the rootstocks of 
herbal plant Dioscorea panthaica Prain et Burkill and has many other names such as curcuma, curcumae longae, 
tendrilleaf solomonseal rhizome and Turmeric Root Tuber. It is distributed in Southwest China and Hubei and Hunan 
provinces of the country and has the actions of regulating qi (vitai energy) to alleviate pain and detumescence by 
detoxification, so it is often prescribed for peratodynia, vomiting, diarrhea, abdominal pains, injuries, fractures, pyocu- 

20 taneous diseases and venomous snake bites [Chinese Materia Medica, Vol 8 p8.247, compiled by Chinese Materia 
Medica Editorial Committee, State Traditional Chinese Medical Administration Bureau, and published by Shanghai 
Science and Technology Press in 1 999]. The herb Dioscorea nipponica Makino (a species in Dioscorea, Dioscoreaceae) 
is the rootstocks of the herbal plant Dioscorea nipponica Makino and also owns many other names such as curcuma, 
monkshood vine root-bark and so on. It is distributed in North, Northeast and Northwest of China and also in Henan, 

25 Hubei, Shandong, Jiangsu, Anhui, Zhejiang, Jiangxi and Sichuan provinces of the country. It has the actions of expelling 
rheumatism and removing wetness, promoting blood circulation to remove meridian obstruction and stopping coughing, 
so it is often prescribed for rheumatic arthralgia, limb numbness, thoracic obstruction, cardiodynia, chronic tracheitis, 
injuries, fractures, malaria, anthracia and swelling [Chinese Materia Medica, Vol 8 p238, compiled by Chinese Materia 
Medica Editorial Committee, State Traditional Chinese Medical Administration Bureau, and published by Shanghai 

30 Science and Technology Press in 1 999]. Dioscorea nipponica Makino was also listed on P435-436, Part I, Edition 1 977 
of Pharmacopoeia of the People's Republic of China. 

[0004] Presently, researches on Dioscorea panthaica Prain et Burkill and Dioscorea nipponica Makino are rare. It 
has been reported by Bogang Li et at. that two kinds of water-insoluble steroidal saponins, dioscin and gracillin, were 
separated and identified from Dioscorea panthaica Prain et Burkill. [Bogang Li et al. ACTA BOTANICA SINICA 1986, 

35 28(4): 409-411]; Three kinds of steriodal saponins were separated by Mei Dong et al. from the Dioscorea panthaica 
Prain et Burkill, the structures of which have been identified as pseudoprosteroidal saponins (Dioscin 1) and DI-9 (Dioscin 
6) [Mei Dong et al. ACTA MEDICA SINICA 2001, 36(1): 42-45]. It is also reported that two kinds of water-insoluble 
steroidal saponins, dioscin and gracillin both being the components of perhexiline, were obtained and identified by Yiwei 
Fang et al. from Dioscorea nipponica Makino [Yiwei Fang et al. ACTA MEDICA SINICA 1982, 17(5): 388-391]; Two 

40 kinds of steroidal saponins were also extracted and obtained from Dioscorea nipponica Makino, in which one is water- 
insoluble and another is water-soluble, the structures of which are determined as gracillins [Shuhu Du et al. ACTA 
MEDICA SINICA 2002, 37(4): 267-270]. Another research discloses the structural formulas of eight kinds of steroidal 
saponins extracted from the total dioscins [Bogang Li; Zhengzhi Zhou. Traditional Chinese Drug Research & Clinical 
Pharmacology 1 994, 1 3(2): 75-76]. Said eight kinds of steroidal saponins are the active components for treating coronary 

45 artery disease, including dioscins, protodioscins, protogracillins and gracillins. Chinese patent application 
CN0201281 19.X discloses a new use of six kinds of spirostanol steroidal saponins for treating Cardiovascular Diseases. 
Chinese patent application CN021 12159.1 discloses a new use of a composition containing diosgenins for treating 
Myocardial Ischemia, Angina and Myocardial Infarction. Until now, only two kinds of components, pseudoprotodioscin 
(I) and dioscin (II), have been separated and identified from the herbs Dioscorea panthaica Prain et Burkill and Dioscorea 

50 nipponica M a ki n o . 

[0005] Although the above-mentioned references disclose that Dioscorea panthaica Prain et Burkill and Dioscorea 
nipponica Makino contain several kinds of steroidal saponins that are effective for treatment of cardiovascular diseases, 
the researches only relate to chemical studies on effective components of above two plants, and some of the components 
have little value in pharmaceuticals due to their low contents in the plants. As everyone knows, it would be very difficult 
55 and high cost to obtain effective and pure chemicals from plants. Meanwhile, in order to avoid unexpected side effects 
and to reduce costs and use conveniently, it is a general practice not to use pure effective compounds of herbal plants 
but use the extracts of the herbal plants as raw materials of pharmaceuticals. One disadvantage for such practice is that 
differences of seasons for harvesting the plants and growth areas thereof would result in changes in contents of effective 
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components. However, unclearness of main effective components and the contents thereof would make great difficulties 
in quality control of pharmaceuticals. Therefore, in order to maintain stability of quality of herbal medicine, it is important 
to get a clear idea on the basic components and contents of herbal plants. Due to technical limitation and complexity in 
species in steroidal saponins, there is no definitive report on main effective components of steroidal saponins, and the 

5 contents and purity thereof so far. 

[0006] Thetraditionalmethodforpreparationoftotalsteroidalsaponinsisasfollows: after heat extraction with methanol 
or ethanol, condensing the alcoholic solution obtained; after removing methanol or ethanol, degreasing the solution with 
chloroform, extracting with normal butyl alcohol containing water. Total steroidal saponins are achieved after condensing 
the solution. The process described above has the following shortcomings: 1) low yield and high cost; 2) long production 

10 period; 3) in need of great amount of organic solvents, which might be risky of flaming or poisoning in production and 
bring about serious environmental pollution; 4) great energy consumption resulted from condensation and desiccation 
of the normal butyl alcohol with a high boiling point; 5) poorness in color and gloss of products and improperness for 
industrialized production. Total steroidal saponins prepared with traditional techniques are instable in contents, which 
would cause unstableness in effects of the drugs made thereof. 

15 

Summary of the Invention 

[0007] In order to overcome the above shortcomings, the present invention provides a pharmaceutical composition 
containing steroidal saponins. The present invention also provides a method for preparing the same and a use thereof. 
20 [0008] The present invention provides a pharmaceutical composition containing steroidal saponins, it comprises 5-25 
parts by weight of furostanol saponin represented by general formula A and/or general formula B, and 1-10 parts by 
weight of spirostanol saponin represented by general formula C. 




°= i 




General Formula B 



55 
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General Formula 



wherein, in general formula A, 



Rl = 4^rha f Hj -glc rha ? 



-gle rha 



or 



-glc<r 9lC 
2>ha. 



in general formula B: 



rha 



r 2 = 4 rha or 2> h a . 



in general formula C: 



i ^- — rha 

r 3 = 4^" rha f H> _ glc> -glc rha f 



-glc rha Qr r-rha. 



[0009] More preferably, it comprises following compounds: in general formula A: 
when 
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i 2^- — rha 

R,= 4 rha 



the compound represented by general formula A is pseudoprotodioscin (I); 
when 



Rl= 2 rha 



the compound represented by general formula A is pseudoprotogracillin (II); in general formula B, 
when 



i 2-— rha 
r 2 = 4^rha 



the compound represented by general formula B is protodioscin(IV) 
when 



r 2 = 2^rha 



the compound represented by general formula B is protogracillin (V); 
in general formula C, when 



r 3= 4^rha 
the compound represented by general formula C is dioscin(lll), 

[0010] In an embodiment, the composition of the present invention comprises 5-22 parts of pseudoprotodioscin (I) 
and/or protodioscin (IV), 1-5 parts of pseudoprotogracillin (II) and/or protogracillin (V) and 1-8 parts of dioscin (III). 
[0011] Preferably, it comprises 5-20 parts of pseudoprotodioscin (I), 1-3 parts of pseudoprotogracillin (II) and 1-5 
parts of dioscin (III). 

[0012] More preferably, it comprises 12-18 parts of pseudoprotodioscin (I), 1 part of pseudoprotogracillin (II) and 
1.2-2.5 parts of dioscin (III). 

[0013] The steroidal saponins used in the composition are originated from the extracts of Dioscorea panthaica Prain 
et Burkill and Dioscorea nipponica Makino, both belonging to species of Dioscorea, Dioscoreaceae. 
[001 4] Wherein, in the said extract of total steroidal saponins, the content of total steroidal saponins is more than 80% 
(w/w), and no less than 65% (w/w) when calculated by dioscin. 

[0015] Wherein, in the said extract, the total content of three kinds of steroidal saponins, i.e. pseudoprodiscin (I), 
pseudoprotogracillin (II) and discin (III), is no less than 50% (w/w) of the content of total steroidal saponins. 
[0016] The said extract has the HPLC fingerprint as shown in Fig 1 , wherein the characteristic peaks of the fingerprint 
are as follows respectively: the retention time for pseudoprotodioscin (I) is 28.27 min; the retention time for pseudopro- 
togracillin (II) is 29.5 min and the retention time for dioscin (I) is 57.1 0 min. 

[0017] Chromatographic condition: chromatographic column: Alltima C18 4.6x250mm, 5 m; Gradient elution; Deter- 
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mined with an evaporative light scattering detector; Drift tube temperature: 1 00°C; Gas flow rate: 2.0L/ min 
[0018] The said extract is prepared by the methods as follows: 

a. Taking rootstocks of Dioscorea panthaica Prain et Burkill and Dioscorea nipponica Makino, or the rootstocks of 
5 freshly-harvested herbal plants Dioscorea panthaica Prain et Burkill and Dioscorea nipponica Makino as raw material. 

Extracting with mixed solution containing water, methanol, ethanol, n-butanol or mixed solution comprising one or 
more than one kinds of other low-fat alcohols after crushing and slicing the rootstocks, the amount of said mixed 
solution shall be 15-25 times of the raw material. 

b. Cooling and filtering the extract prepared instep a, passing the filtrate through absorbent resin column, abandoning 
10 the effluent and washing with water till the effluent turns colorless, abandoning the rinsing water. 

c. Eluting the absorbent resin column that is washed with water in step b with one or more than one kinds of solvent 
selected from a group consisting of ethanol, methanol, acetone, 50%~90% ethanol, 30-80% hydrous methanol and 
60-95% hydrous acetone; collecting and condensing the effluent. 

d. adding 60-95% alcohol to the concentrated solution obtained in step c for alcohol precipitation, filtering and 
is collecting filtrate, and the product is obtained after condensing and drying the filtrate. 

[001 9] Wherein, in step b of the above method, it further includes a step of decompressing condensation before cooling 
and filtering when the extract contains methanol, ethanol, n-butanol or other low-fat alcohols. 

[0020] The solvent used in step c can be one or more than one kinds of solvent selected from water, methanol, ethanol, 
20 n-butanol or other low-fat alcohols or mixture thereof. The extraction is conducted by soakage or ultrasonic resonance 
at room temperature, or by soakage or reflux under heating condition. The times for extraction might be once or several 
times. 

[0021] The resins used in the step b can be one or more than one kinds of resins selected from a group consisting of 
HPD 100 , HPD 300 , LD 40 , D 101 , and mixture thereof. The solvent for elution can be one or more than one kinds of solvents 
25 selected from a group consisting of water, methanol, ethanol, acetone, hydrous methanol, hydrous ethanol and hydrous 
acetone. Elution can be either concentration elution or gradient elution. 

[0022] The pharmaceutical composition of the present invention comprises steroidal saponins or the extracts thereof 
as an active ingredient and pharmaceutically acceptable adjuvants. 

[0023] Wherein, the pharmaceutical composition of the present invention can be prepared to various forms, such as 
30 tablet, capsule, soft capsule, grain, oral liquor, dripping pill and injection. 

[0024] The present invention also provides a method for preparing the pharmaceutical composition, including the 
following steps: 

[0025] Taking by weighing furostanol saponins of general formula A and/or general formula B and spirostanol saponin 
of general formula C and mixing them at the ratio of 5-25 parts by weight of furostanol saponin and 1 -5 parts by weight 
35 of spirostanol saponin. Adding pharmaceutically acceptable adjuvants, it could be then prepared to pharmaceutical 
composition. 

[0026] Further, the pharmaceutical composition provided by the present invention can also be prepared by the following 
method: 

40 a. Taking rootstocks of Dioscorea panthaica Prain et Burkill and Dioscorea nipponica Makino, or the rootstocks of 

freshly-collected herbal plants of the same as the raw material. After slicing or smashing the rootstocks, extracting 
with one or more than one kinds of solvent selected from a group consisting of water, methanol, ethanol, n-butanol 
and other low-fat alcohols, the amount of the solvent shall be 15-25 times of the raw material. 

b. Cooling and filtering the extract prepared in step a, passing the filtrate through absorbent resin column, abandoning 
45 the effluent and washing with water till the effluent turns colorless, abandoning the rinsing water. 

c. Eluting the absorbent resin column that was washed with water in step b with one or more than one kinds of 
solvent selected from a group consisting of ethanol, methanol, acetone, 50%~90% ethanol, 30-80% hydrous meth- 
anol and 60-95% hydrous acetone, collecting and condensing the effluent. 

d. Adding 60-95% alcohol to the concentrated solution obtained in step c for alcohol precipitation, filtering and 
50 collecting the filtrate. 

e. Condensing and drying the filtrate in step d, and adding pharmaceutically acceptable adjuvants to obtain the 
pharmaceutical composition in the forms of common usage. 

[0027] Wherein, in step b, it further includes a step of decompressing condensation before cooling and filtering when 
55 the extract contains methanol, ethanol, n-butanol or other low-fat alcohols. 

[0028] The present invention also provides a use of the pharmaceutical composition in preparing the pharmaceutical 
for treating and preventing cerebrocardiovascular diseases. Wherein, said pharmaceutical refers to that to treat coronary 
artery disease, angina, myocardial infarction, arrhythmia, hyperlipemia or ischemic cerebrovascular disease. 
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[0029] After determination of the three steroidal saponin components in the pharmaceutical composition of the present 
invention, it is proved that it has high stability and liability in its therapeutic effect. Meanwhile, the method to identify the 
three steroidal saponins is provided with reliable controllability. Besides, with its daily dosage of 300-600 mg, which is 
less dosage, the drug of this invention provides a new choice in clinics. 
5 [0030] Obviously, according to the above-mentioned content of the present invention and by means of common 
knowledge and routine measures adopted in this field of technology, it is possible to make many amendments, replace- 
ments or alternations to the present invention under the prerequisite not to break away the basic ideas of the techniques 
mentioned above. 

[0031] Following embodiments are used to further illustrate the present invention, but this by no means shall be 
10 understood as the limitation for the scope of the subjects of the present invention. Any technology realized on basis of 
the said content of the present invention belongs to the scope of the present invention. 

Brief Description of Drawings 

15 [0032] 

FIG 1 is the HPLC spectrogram for protodioscin sample andthe mixture of compounds 1-8, wherein peaks numbered 
1 ~8 are correspondent to compounds 1 ~8; 

FIG 2 is the HPLC spectrogram for the composition in example 1, wherein the peak No 1 is correspondent to 
20 compound 1 , the peak No 6 is correspondent to compound 2, the peak No 7 is correspondent to compound 9, the 

peak No 8 is correspondent to compound 3 and the peak No 1 1 is correspondent to compound 5. 
FIG 3 is the HPLC spectrogram for the composition in example 2, wherein the peak No 1 is correspondent to 
compound 1 , the peak No 6 is correspondent to compound 2, the peak No 7 is correspondent to compound 9, the 
peak No 8 is correspondent to compound 3 and the peak No 1 0 is correspondent to compound 5. 
25 FIG 4 is the HPLC spectrogram for the composition in example 3, wherein the peak No 1 is correspondent to 

compound 1 , the peak No 6 is correspondent to compound 2, the peak No 7 is correspondent to compound 9, the 
peak No 8 is correspondent to compound 3 and the peak No 1 0 is correspondent to compound 5. 

Detailed Description of the Invention 

30 

[0033] Example 1 Preparation of the pharmaceutical composition of the present invention: 

1 00 kg dried rootstocks of Dioscorea nipponica Makino were taken and crushed. Reflux was made with 95% ethanol 
(1 200LX3) for 3 hrs for the first time and then 2 hrs for the second and third times, respectively. After filtration, the 

35 extract was gathered and ethanol recovered. With addition of water to 2g / ml, it was refrigerated for 24 hrs before 

being centrifuged. The supernatant liquid was passed through HPD 300 resin column of adsorption, which was then 
washed with water till the effluent turned colorless before being eluted with 70% ethanol. The part eluted with 70% 
ethanol was collected and condensed. The concentrated solution was added with 75 % ethanol for precipitation 
before being filtrated. The filtrate was collected, condensed and dried. After being desiccated by vacuum dehydration, 

40 the product of total steroidal saponinsof Dioscorea nipponica Makino was obtained. The yield was 2.32% and the 

content of total steroidal saponins was 85 % (w / w). 

[0034] Example 2 Preparation of the pharmaceutical composition of the present invention: 

45 1 00 kg dried rootstocks of herb Dioscorea panthaica Prain et Burkill were taken and sliced. They were boiled for 4 

times with addition of 1 2 times of water. The time for first decoction is 3 hrs and then 2 hrs for the second, third and 
fourth times, respectively. After filtration, the extract was gathered and placed till it turned to room temperature. After 
being centrifuged, the supernatant liquid was passed through macroporous adsorptive resin column [HPD 100 / 
LD 100 =7:3 (W / W)], which was then washed with water till the effluent turned colorless before being eluted with 1 0 

50 % ethanol. Elution with 75 % ethanol were done finally and the part eluted with 75 % ethanol was collected and 

condensed. The concentrated solution was added with 80 % ethanol for precipitation before be filtrated. The filtrate 
was collected, condensed and dried till the filtrate is odorless after ethanol is recovered. After being desiccated 
again with the method of spray drying, the product of total steroidal saponins of Dioscorea panthaica Prain et Burkill 
was obtained. The yield was 1.5% and the content of total steroidal saponins was 90 % (w/w). 

55 

[0035] Example 3 Preparation of the pharmaceutical composition of the present invention: 

400 kg dry rootstocks of fresh Dioscorea nipponica Makino were taken and sliced. They were boiled for 3 times with 
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addition of 8 times of water. The time for first decoction is 3 hrs and then 2 hrs for the second and third times, 
respectively. After filtration, the extract was gathered and placed till it cooled down to room temperature. After being 
centrifuged, the supernatant liquid was passed through macroporous adsorptive resin column [HPD 100 / LD 100 =6: 
4(w/w)], which was then flushed and back flushed thoroughly with water before being eluted with 10% ethanol. 
5 Elution with 80 % ethanol were done finally and the part eluted with 80 % ethanol was collected and condensed. 

The concentrated solution was added with 90% ethanol for alcohol precipitation before being filtrated. The filtrate 
was collected, condensed, and dried till the filtrate is odorless after ethanol is recovered. After being desiccated 
again with the method of spray drying, the product of total steroidal saponins of Dioscorea nipponica Ma kino was 
obtained with a yield of 0.56% and the content thereof was 95 % (w/w). 

10 

[0036] Example 4 Preparation and identification of the compounds in the pharmaceutical composition of the present 
invention: 

1278 g crude extract obtained in example 1 was taken and dispersed in 11 100 ml water. Extraction was made in 
is turn with acetic ether (7500mlx4) and n-butanol (7500mlx5), obtaining 102 g extract of acetic ether and 503 g 

extract of n-butanol. 236 g of the part of n-butanol extract was taken for silica gel column chromatography 
(10.5x52cm, 2000g) and then gradiently eluted with chloroform -methanol -water (9: 1 : 0.1). Each flask recovering 
500 mleluent, total 160 parts were collected. Compound8 (1 40mg) was separated out with Fr. 1 6-21 , andcompound 
7 (427mg) was separated out with Fr.41-45, and compound 6 (30g) with Fr. 56-65, compound 5 (8.62 g) with Fr. 
20 94-104, which is the steroidal saponin (III) of the present invention. Fr.1 13-127 was combined as E (26g), which 

was separated with silica gel columns (6.5x71 cm, 800g) and eluted with chloroform-methanol (5:1) saturated with 
water. With E passing through the column, Fr.14-20 was combined with as B (4 g), and after ODS purification 
compound 4 (1 .3 g) was obtained. Fr. 1 28-1 43 was merged as F (63 g), which was separated with silica gel columns 
(7x52cm, 850 g) and eluted with chloroform-methanol (5:1 ) saturated with water. With F passing through the column, 
25 Fr. 36-60 was combined with as A (10 g) and compound 3 (1 15 mg) was obtained after ODS purification. With F 

passing through the column, Fr.61 -68 was combined with as B (1 1 g) and compound 9 (1 05 mg) was obtained after 
ODS purification, which was the steroidal saponin (II) of the present invention. With F passing through the column, 
Fr.69-78 was combined with as C (1 0 g) and compound 2 (2.89 g) was obtained after ODS purification, which was 
the steroidal saponin (I) of the present invention. 

30 

[0037] The silica gel used for column chromatography (160-200 M, 200-300 M) and GF254 silica gel used forTLC 
are the products of Qingdao Oceanic Chemical Factory. The reverse phase silica gel ODS (Cosmosi175 C 18 -OPN) is 
the product of Japan Nacalai Tesque Company and the reverse phase silica gel plate RP-18F 254 is the product of Merck. 
[0038] With modem method of spectrum of MS, 1 HNMR, 13 C NMR, DEPT, HMQC and HMBC and in combination 
35 with physical and chemical parameters, the structures of the compounds were identified as follows: 

[0039] The mass spectrometer used was Finnigan LCQ DECA , and the nuclear magnetic resonance analyzer in use 
was Bruker AM-400 with TMS as internal standard. 

Compound 9 (pseudoprotogracillin) 

40 

[0040] 13 C NMR data of compound 9 was compared with those of pseudoprotodioscinl 3 ! and gracilllnW. The results 
showed that the sugar signal binding to 26-C of compound 9 and the chemical shift in aglycon part thereof were totally 
in accord with those of pseudoprodiocin, and the extra-sugar signals accorded completely with those of gracillin. Ac- 
cordingly, it was judged primarily that compound 9 was the product of protogracillin dehydrating one H 2 0 molecule at 

45 C 20 ~C 22 (namely pseudoprotogracillin (II)) In the spectrum of HMBC, 1-H-glc""(54.83) is correlated with aglycon 26-C 
(5 C 74.7), 1-H-rha"(5 H 6 - 40 ) and 1-H-glc"' (8 H 5.10) with 2-C-glc' (5 C 76.8) and 3-C-glc' (5 C 89.3), respectively, and 1- 
H-glc' (5 C 4.95) with 3-C(5 c , 77.7). All this also proved the above-presumed binding position and sequence of sugar. 
[0041] In summary, the structure of compound 9 is identified as 26-0-p-D-glucopyranosyl-3p, 26 glyco-25(R)- 
A 5 ' 20 ( 22 )-diene-furo-3-0-[a-L-Rhamnop yranosyl(1^ 2)]-[p-D-glucopyranosyl(1 -> 3)]-p-D-glucopyranoside, namely 

50 pseudoprotogracillin (II). 

[0042] Compound 8 (trillin): White needle crystals. ESIMS mlz : 577[M+H] + , 41 5[M-glc+H] + , 397[M-gle-H 2 0+H] + , 1 1 51 
[2M-H]", 575[M-H]-; 1 HNMR (400 MHz, C 5 D 5 N): 51 .1 1 (3H, d, CH 3 -21 , J=6.8 Hz), 0.87(3H, s, CH 3 -1 9), 0.80 (3H, s, CH 3 - 
18), 0.67 (3H, d, CH 3 -27, J=4.6 Hz) present 4 signals of methyl proton of the aglycon of dioscin. 13 C NMR(100 MHz, 
C 5 D 5 N) is shown in Table 1 . The aglycon part was compared with that of dioscin, wherein in C-3, 571 .7^78.6, in C-2, 

55 531.4^ 30.2, in C-4, 542.3^39.3, all illustrate that C-3 part of aglycone is bound to sugar. The 13 C NMR data of 
compound 8 (as shown in Table 3) is in accordance with those reported in reference 1 and 2. 

[0043] Compound 7 (Progenin II: 3-0-[a-L-rhamnopyranose (1^4)]-p-D-glucopy ranose-dioscin): White needle crys- 
tals. ESI-MS mlz: 723 [M+H] + , 577 [M-rha+H] + , 415[M-rha-glc+H] + , 397 [M-rha-glu-H 2 0+H]+, 721 [M-H]-, 575 [M-rha- 
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H]-; 1H NMR (400 MHz, C 5 D 5 N): 81.1 1(3H, d, CH 3 -21, J=6.9 Hz), 0.88 (3H, s, CH 3 -19), 0.80 (3H, s, CH 3 -18), 0.66 (3H, 
d, CH 3 -27, J=5.2 Hz) present 4 signals of methyl proton of the aglycon of dioscin. The anomeric proton 54.94 (1H, d, 
J=7.7Hz) of glucose shows that it belongs to (3 type and the anomeric proton 6.54(1 H, |3r,s) of rhamnose shows that it 
belongs to a type. The 13 C NMR data of compound 7 (as shown in Table 3) is in accordance with those reported in 
5 reference 1 and 2. 

[0044] Compound 6 (Progenin III: 3-0 -[a-L-rhamnopyranose (1^2)]-|3-D-glu copyranose-dioscin): White powder. 
ESI-MS m/z: 723 [M+H]+ 577 [M-rha+H]+, 415[M-rha-glc+H] + , 397 [M-rha-glc-H 2 0+H] + ; 1 H NMR (400 MHz, C 5 D 5 N): 
51.11 (3H, d, CH3-2I, J=7.0 Hz), 1.02 (3H, s, CH 3 -19), 0.80 (3H, s, CH 3 -18), 0.66 (3H, d, CH 3 -27, J=5.0 Hz) present 4 
signals of methyl proton of the aglycon of dioscin. 56.36 (1 H, br, s) of rhamnose shows that it belongs to a type. 55.04 
fo (1 H, d, J=9.0 Hz) of glucose shows that it belongs to (3 type. The 13 C NMR data of compound 6 (see Table 3) is in 
accordance with those reported in reference 1 and 2. 

[0045] Compound 5 (dioscin): White needle crystals. ESI-MS m/z: 891 [M+Na]+ 869[M+H]+ 577[M-rha-rha+H]+ , 437 
[M-rha-rha-gle+Na] + , 903[M+C1]-, 867[M-H]-', 721[M-rha-H]-; ^ NMR(400 MHz, C 5 D 5 N): 51.74 (3H, d, J=6.5 Hz), 1.60 
(3H, d, J=6.2 Hz) present 2 signals of methyl proton of rhamnose, respectively. 56.37 (1 H, br, s), 5.83 (1 H, br, s) shows 
15 these two rhamnoses are of a type. 54.92(1 H, d, J=6.4 Hz) shows the glucose is of (3 type. 51.1 1 (3H, d, CH 3 -21 , J=6.8 
Hz), 1.02(3H, s, CH 3 -19), 0.79 (3H, s, CH 3 -18), 0.66 (3H, d, CH 3 -27, J=4.9 Hz) present 4 signals of methyl proton of 
the aglycon of dioscin, respectively. The 13 C NMR data of compound 5 (see Table 4) is in accordance with those reported 
in reference 1, and is dioscin. 

[0046] Compound 4 (3b, 26-diol-(25R) A 5 - 2 °( 22 )- diene-furo-26-0-p-D- glucopyranoside): White powder. ESI-MS m/z: 
20 907 [M+Na] + , 885 [M+H] + , 723 [M-glc+H] + , 577 [M-glc-rha+H] + , 437 [M-glc-rha-glc+Na] + , 883 [M-H]-; 1 H NMR(400MHz, 
C 5 D 5 N): 51 .61 (3H, s, CH 3 -21 ), 0.99(3H, d, CH 3 -27, J=6.4 Hz), 0.89(3H,s, CH 3 -1 9), 0.70(3H, s, CH 3 -1 8) present 4 signals 
of methyl proton of the aglycone of dioscin. 54.95(1 H, d, J=7.5 Hz), 4.82(1 H, d, J=6.1 Hz) show that the glucose in 
compound 4 is of (3 type and 5 5.90(1 H, br, s) show that the rhamnose of the same is of a type. In the 13 C NMR data of 
compound 4, aglycon part was compared with that of compound 7, wherein in C-3, 571 .2^78.3, demonstrating, besides 
25 C-26 is bound to sugar, C-3 is also bound to sugar. The 13 C NMR data of compound 4 is in accordance with those 
reported in reference 4. 

[0047] Compound 3(26-0-|3-D-glucopyranose-3p, 26-diol-(25R)-A 5 ' 20 ( 22 )-3-0-{[a-L-(25R)-pyranorhamnose(1 ->4)]-0- 
D-glucopyranoside}): White powder. ESI-MS m/z: 907 [M+Na] + , 885 [M+H] + , 723 [M-glc+H] + , 577 [M-glc-rha+H]+ 1 H 
NMR (600MHz, C 5 D 5 N): 51.62 (3H, s, CH 3 -21), 1.02 (3H, d, CH 3 -27, J=6.5 Hz), 0.88 (3H,S, CH 3 -19), 0.70(3H, s, CH 3 - 

30 1 8) present 4 signals of methyl proton of the aglycone of dioscin. 51 .77(3H,d, J=6.0 Hz) shows the signal at the end of 
methyl proton of rhamnose. The 13 C NMR data of compound 3 see table 4. The aglycone part is the same as that of 
compound 8. The NMR data of compound 3 is in accordance with those reported in reference 5. 
[0048] Compound 2 (pseudoprotodioscin): White powder. ESI-MS m/z: 1 053[M+Na] + , 723[M-rha-glc+H] + , 577[M-rha- 
glc-rha+H] + , 415[M-rha-glc-rha-glc+H] + , 1029[M-H]-, 883[M-rha-H]-; 1 H NMR(400 MHz, C 5 D 5 N): 51.61 (3H, s, CH 3 -21), 

35 1.03(3H, s, CH 3 -19), 0.99(3H, d, CH 3 -27, J=6.8 Hz), 0.70(3H, s, CH 3 -18) present 4 signals of methyl proton of the 
aglycone of dioscin. 51.74(3H, d, J=7.2 Hz), 1.60 (3H, d, J=7.7 Hz) present 2 signals of methyl proton of rhamnose, 
respectively. 56.37(1 H, br, s), 5.83(1 H, br, s) shows these two rhamnoses are of a type. 54.92(1 H, d, J=6.9 Hz), 4.81 
(1 H, d, ^7.7 Hz) shows these two glucoses are of (3 type. 13 C NMR data of compound 2 (see Table 4) is in accordance 
with those reported in reference 5. 

40 [0049] Compound 1 (protodioscin): For methods for separation and identification, consulted in citation of Bogang Li; 
Zhengzhi Zhou. Traditional Chinese Drug Research & Clinical Pharmacology 1994, 13(2): 75-76 can be taken for ref- 
erence. 



Table 1 13 C NMR Data Of Compound 2-9 (Solvent: C 5 D 5 N) 



c 


9 


8 


7 


6 


5 


4 


3 


2 


1 


37.3 


37.4(t) 


37.4(t) 


37.5(0) 


37.5(t) 


37.5(t) 


37.5(t) 


37.5(t) 


2 


29.9 


30.2(t) 


30.2(t) 


30.1 (t) 


30.1 (t) 


30.2(t) 


30.2(t) 


30.1 (t) 


3 


77.7 


78.6(d) 


78.3(d) 


78.2(d) 


77.8(d) 


78.3(d) 


78.3(d) 


78.0(d) 


4 


38.4 


39.3(t) 


39.3(t) 


38.9(t) 


38.9(t) 


39.3(t) 


38.9(t) 


38.9(t) 


5 


140.5 


140.9(s) 


140.9(s) 


140.8(8) 


140.8(s) 


140.9(s) 


140.8(s) 


140.8(s) 


6 


121.6 


121.7(d) 


121.7(d) 


121.7(d) 


121.7(d) 


121.7(d) 


121.7(d) 


121.8(d) 


7 


32.2 


32.2(t) 


32.2(t) 


32.3(t) 


32.3(t) 


32.3(t) 


32.4(t) 


32.4(t) 


8 


31.2 


31.6(d) 


31.6(d) 


31.6(d) 


31.6(d) 


31.4(d) 


31.4(d) 


31.4(d) 


9 


50.1 


50.3(d) 


50.3(d) 


50.3(d) 


50.3(d) 


50.3(d) 


50.2(d) 


50.3(d) 


10 


36.9 


37.0(a) 


37.0(s) 


37.1 (s) 


37.1 (s) 


37.0(s) 


37.1 (s) 


37.1 (s) 


11 


21 


21.1 (t) 


21.1 (t) 


21.0(t) 


21.1 (t) 


21.1(t) 


21.2 (t) 


21.2(() 
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(continued) 



c 


9 


8 


7 


6 


5 


4 


3 


2 


12 


39.4 


39.9(t) 


39. 8 (t) 


39.8(t) 


39.8(t) 


39.6(t) 


39.6(S) 


39.6(t) 


13 


43.2 


40.4(s) 


40.4(S) 


40.4(S) 


40.4(S) 


43.4(s) 


43.4(s) 


43.4(S) 


14 


54.7(d) 


56.6(d) 


56.6(d) 


56.6(d) 


56.6(d) 


54.9(d) 


54.9(d) 


54.9(d) 


155 


34.3 


32.2(t) 


32.2(t) 


32.2(t) 


32.2(t) 


34.4(t) 


34.5(t) 


34.5(t) 


16 


84.3 


81.1(d) 


81.1(d) 


81.1(d) 


81.1(d) 


84.4(0) 


84.4(d) 


84.4(d) 


17 


64.3 


62.9(d) 


62.9(d) 


62.8(d) 


62.9(0) 


64.5(d) 


64.4(0) 


64.5(d) 


18 


13.9 


16.3(q) 


16.3(q) 


16.3(q) 


16.3(q) 


14.1 (q) 


14.1 (q) 


14.1 (q) 


19 


19.2 


19.4(q) 


19.4(q) 


19.3(q) 


19.3(q) 


19.4(q) 


19.4(q) 


19.4(q) 


20 


103.4 


42.0(d) 


41.9(d) 


41.9(d) 


41.9(0) 


103.5(s) 


103.6(s) 


103.5(s) 


21 


11.6 


15.0(q) 


15.0(q) 


14.9(q) 


15.0(q) 


11.8(q) 


11.8(q) 


11.8(q) 




1 CO o 




i uy.o(sj 


i uy.^(sj 










23 


31.2 


31.8(t) 


31.8(t) 


31.8(t) 


31.8(t) 


31.4(t) 


31.4(t) 


31.4(t) 


24 


23.5 


29.2(t) 


29.2(t) 


29.2(t) 


29.2 (t) 


23.7(t) 


23.6(t) 


23.7(t) 


25 


33.7 


30.6(d) 


30.6(0) 


30.5(0) 


30.5(d) 


33.5(d) 


33.5(d) 


33.4(0) 


26 


74.7 


66.8(t) 


66.8(t) 


66.8(t) 


66.8(t) 


74.9(t) 


74.9(t) 


74.9(t) 


27 


17.1 


17.3(q) 


17.3(q) 


17.2(q) 


17.2(q) 


17.3(q) 


17.3(q) 


17.3(q) 


C3 Sugar Art Glyc 

V 


99.7 


102.6(d) 


102.7(d) 


100.3(d) 


100.2(d) 


102.7(0) 


100.3(d) 


100.2(d) 


(inner)2' 


76.8 


75.4(0) 


75.5(d) 


79.6(d) 


78.1(d) 


75.5(d) 


79.6(d) 


78.6(d) 


3' 


89.3 


78.5(d) 


76.7(d) 


77.8(d) 


76.8(d) 


76.7(0) 


77.8(d) 


76.8(d) 


4' 


71.3 


71.70) 


78.2(d) 


71.6(d) 


78.7(d) 


78.5(0) 


71.7(d) 


78.6(d) 


5' 


78.3 


78.1(d) 


77.1(d) 


77.9(0) 


77.9(d) 


77.1 (d) 


77.7(d) 


77.7(d) 


6' 


62.2 


62.9(t) 


61 .5(t) 


62.6(t) 


61.3(t) 


61.5(t) 


62.6(t) 


61.3(t) 


rha 1" 


102 




102.4(d) 




102.0(d) 


102.4(d) 




102.0(0) 




[ £..0 




72 Rfrh 






f *l.o\k\) 




70 l^(ri\ 


3" 


72.2 




72.6(d) 




72.8(d) 


72.6(d) 




72.8(0) 


4" 


73.9 




74.0(d) 




74.1(d) 


74.0(d) 




74.1(d) 


5" 


69.3 




70.3(d) 




69.4(d) 


70.3(d) 




69.5(d) 


6" 


18.5 




18.5(q) 




18.6(q) 


18.5 (q) 




18.6(q) 


rha 1"' 


104.3 






102.0(d) 


102.9(d) 




102.0(0) 


102.9(d) 


(1->2)2 
2"» 


"7/1 ~7 






/ ^.o(Uj 


"70 A i r\\ 

/^.4(u) 




/^.o(a) 




3"' 


78.3 






72.8(d) 


72.7(d) 




72.8(d) 


72.7(d) 


4 ,„ 


71.3 






74.1(d) 


73.8(d) 




74.1(0) 


73.9(d) 


5'" 


77.4 






69.4(d) 


70.4(0) 




69.5(d) 


70.4(d) 


6"' 


62.2 






18.6(q) 


18.4(q) 




18.7(q) 


18.4(q) 


C-26 Sugar Art glc 

-j llll 


104.7 










104.9(d) 


104.9(d) 


104.9(d) 




75 










75.2(d) 


75.2(d) 


75.2(d) 


3"" 


78.5 










78.6(d) 


78.6(d) 


78.5(0) 


4"" 


71.5 










71.7(0) 


71.7(d) 


71.7(d) 


5"" 


78.4 










78.2(d) 


78.3(0) 


77.9(d) 


6"" 


62.6 










62.9(0) 


62.8(0) 


62.8(0) 



[0050] With the above methods, all compounds in the pharmaceutical composition of the present invention can be 
separated and identified. 

Example 5 Quality control of the pharmaceutical composition of the present invention 

[0051 ] 9 reference substances that have been confirmed with their structures were introduced in way of mixed sampling 
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for HPLC assay under chromatographic condition as follows: chromatographic column: Alltima C1 8 4 .6x250 mm, 5 m, 
gradient elution; determined with an evaporative light scattering detector; drift tube temperature: 100°C; gas flow rate: 
2.0L / min. The chart of gradient elution is as follows: 

5 Table 2 Gradient elution chart 





O(min) 


30(min) 


50 (min) 


60(min) 


80(min) 


Acetonitrile 
Water 


15% 
85% 


40% 
60% 


40% 
60% 


100% 
0 


1 00 % 
100% 



[0052] Chromatogram is shown in Figure 1 . 

[0053] After HPLC assay for the compositions obtained in example 1 , 2 and 3, chromatograms are shown in figurel , 
figure2,figure3. Two points external standard method of logarithmic equation was applied for calculation of the percentage 
of the weight of compound I, II and III, as shown in Table 3. 



Table 3 Percentage of compound 1,11, and III by weight in total steroidal saponins. 





Compound (I) % 


Compound (II) % 


Compound (III) % 


Example 1 


59.8 


4.7 


5.7 


Example 2 


63.8 


4.8 


6.8 


Example 3 


58.4 


6.8 


9.5 



[0054] After follow-up determination of 20 batches of the samples of the pharmaceutical composition of the present 
25 invention, it was demonstrated that contents for three compounds thereof were stable relatively, and thus they were 
made as the indexes for quality control and had rather strong controllability. As shown in Table 4: 



Table 4 Percentage of each steroidal saponin of the composition of the present invention by weight to the total steroidal 

saponins 



40 



50 



55 



Batch No. 


Protodioscin (%) 


Pseudoprotodioscin 

(%) 


Pseudoprotogracillin 
(%) 


Compound 3 


Dioscin (%) 


1 


2.1 


60.6 


6.2 


8.1 


7.8 


2 


0.8 


60.2 


5.3 


9.4 


9.3 


3 


1.6 


61.8 


5.9 


8.4 


7.0 


4 


3.9 


58.4 


6.8 


6.8 


9.5 


5 


1.5 


66.6 


6.8 


1.6 


6.8 


6 


9.8 


63.0 


4.7 


0.86 


6.2 


7 


7.7 


63.8 


4.8 


1.0 


6.8 


8 


3.0 


65.7 


5.6 


0.9 


8.4 


9 


8.6 


63.2 


4.9 


1.1 


6.3 


10 


6.3 


64.8 


5.4 


1.1 


6.3 


11 


11.2 


61.2 


5.2 


1.2 


5.8 


12 


9.8 


60.6 


6.1 


1.2 


7.2 


13 


8.7 


62.2 


5.3 


1.1 


7.2 


14 


2.2 


67.7 


5.6 


1.1 


6.5 


15 


7.7 


63.5 


5.0 


1.1 


6.8 


16 


13.4 


59.8 


4.7 


1.4 


5.7 


17 


2.0 


68.6 


5.8 


1.0 


5.4 


18 


3.3 


66.9 


4.9 


1.7 


6.4 


19 


3.2 


66.0 


4.7 


1.6 


8.1 


20 


6.5 


62.4 


4.5 


1.5 


7.2 


21 


10.1 


60.2 


5.3 


1.3 


7.1 


23 


6.7 


65.8 


4.5 


0.9 


5.7 


24 


2.9 


68.1 


5.0 


1.1 


5.9 



11 



EP 1 800 685 A1 



[0055] It was proved in the above detection that the pseudoprotodioscin (I), pseudoprotogracillin (II), dioscin (III) were 
all in constant proportion in the pharmaceutical composition of the present invention. By controlling directly the contents 
of these three compounds, the object for controlling the quality of medicine of the present invention is obtainable. In 
different raw materials and procedures to extract the same, the pseudoprotodioscin (I) and the protodioscin (IV) in the 

5 above table could converse to each other. Nevertheless, tests proved that in the same batch of raw material and with 
the same method for preparation, the contents of pseudoprotodioscin (I) and the protodioscin (IV) were basically constant 
and so were the contents of pseudoprotogracillin (II) and protogracillin (V). One of the compounds or two of the same 
with higher contents could be used as the one for quality control. That is to say the pseudoprotodioscin (I) and/or 
protodioscin (IV), pseudoprotogracillin (II) and/or protogracillin (V), dioscin (III) were all in constant proportion and by 

10 directly controlling the contents of these three compounds, the object for controlling the quality of the medicine of the 
present invention could be achieved. 

Example 6 Preparation of the capsules containing the pharmaceutical composition of the present invention 

15 [0056] Ingredients of the capsule (for 1000 capsules): 

Total steroidal saponin (obtained in example 2) 1 00 g 
Starch 1 50 g 



20 

[0057] Steriodal saponin and starch were taken according to the proportion as specified above. After mixing, the drug 
was encapsuled, each containing 250 mg, and prescribed orally for treatment of cerebrocardiovascular diseases at the 
dosage of 1 ~2 caps, 3 times daily for two months. 

[0058] The steroidal saponin contained in each capsule shall not be less than 65.0 mg, being calculated by the content 
25 ofdiscon. 

Example 7 Preparation of tablets 

[0059] Ingredients of tablet (for 1 000 tablets): 

30 

Total steroidal saponin (obtained as in example 2) 1 00 g 
HPMC LV100 30g 
Lactose 70 g 

Magnesium stearate 1 g 

35 

[0060] The total steroidal saponin, HPMC and lactose were mixed up and made with 75% of ethanol as the adhesive 
into wet grains, which were screened with 22 M. After being dried at 50°C for 3 hrs, the grains were again screen at 22 
M before being added with magnesium stearate and made into tablets, each weighing 0.15 g. The medicine can be 
prescribed orally for cerebrocardiovascular diseases at the dosage of 1 ~2 tabs, 3 times daily for two months. 

40 

[0061] Each tablet contains steroidal saponin not less than 65.0 mg when calculated by content of dioscin. 

Example 8: Preparation of injections 

[0062] Ingredients for injection (for 1 000 ml): 

45 

Total steroidal saponin 50 g 
Tween 80 10 ml 

Sodium chloride 8 g 

50 

[0063] Total steroidal saponin was added with 1 0% Na 2 C0 3 with pH value adjusted to 7.0-7.5. After refrigeration and 
filtration, tween 80 and NaCI were added and injection water was added to 1 000 ml. After being filtered with G 3 sintered 
filter funnel (Glass), and sub-packed and then filled and sealed. The final product was obtained after wet sterilization at 
100°C. The injection can be prescribed hypodermically for treatment of cerebrocardiovascular diseases at the dosage 
55 of 1 ~2 ml, twice daily for two months. 

[0064] Each contains steroidal saponin not less than 65.0 mg, as calculated with content of dioscin. 

[0065] Soft capsules and dripping pills of the same could be prepared according to routine method with addition of 

substrate in common usage. 



12 



EP 1 800 685 A1 



[0066] The advantageous results of the pharmaceutical composition of the present invention were proved in following 
pharmacodynamic tests. 

Test 1 Effect of pseudoprotogracillin (II) on acute myocardial infarction in rats: 

5 

[0067] Pseudoprotogracillin (II) obtained in example 4 was applied in relevant pharmacological tests as follows: 
[0068] Wistar rats, each weighing 1 80-220 g, were randomized into 3 groups, namely control group, pseudoprotogra- 
cillin group of high dose and pseudoprotogracillin group of low dose, each of which had 12 rats. The rats in the control 
group were administered by gastric infusion of distilled water. The other rats in test groups were administered by gastric 

10 infusion of the relevant medicinal liquid (prepared with distilled water), according to the high dose (3 mg/kg) or low dose 
(1 .5 mg/kg) listed in following table for each group, respectively. Infusion was performed once a day and continued for 
one week. 1 hour after last administration, urethane of 1 g/kg was given to the rats for abdominal anesthesia. The animal 
was fixed on its back and its skin was cut open along the midline of its sternum, along the left edge of which an incision 
was made for the heart to be squzeezed out quickly. Ligation was immediately made at the root of the left anterior 

is descending branch of its coronary artery before putting the heart back into its thorax, which was then closed by suture 
and spontaneous breathing was restored. The test was ended 3 hours after ligation and the heart was sliced transversely 
below the line of ligation. 5 slices were blue-stained with nitrotetrazolium and an multiple color pathological analyzer 
(M PI AS-500) was applied to measure the areas of normal myocardium and infarct myocardium at a fixed imaging distance 
and to observe the degree of myocardial infarction. After being treated statistically (t test), the results are shown in Table5. 

20 



Table 5 Effect of pseudoprotogracillin (II) on myocardial infarction induced by ischemia of myocardium (X±s) 



25 



Group 


Dosage mg/kg 


Area of infarction 
mm 2 


Weight of 
infarction g 


Percentage of 
infarct area to 
ventricle (%) 


Percentage of 
infarct area to the 
heart (%) 


Control 
High dose 
Low dose 


3 

1.5 


112.23±9.46 
380.56±7.69** 
91.3±11.49* 


0.301 ±0.055 
0.227±0.032** 
0.241 ±0.045* 


32.9±3.1 
24.5±2.6** 
28.1 ±1.9* 


128.6±1.5 
20.74±1.9** 
25.2±2.3* 


In comparison with control group: *P<0.05 **P<0.01 



[0069] The results in Table 4 demonstrated that in the groups treated with compound (II) at both high dose or low 
dose, the area and weight of infarct myocardium, the percentages of infarct area to ventricle and to the whole heart are 
significantly lower in comparison with the control group (P<0. 01 and P<0. 05, respectively), and present a dose-effect 
35 relationship, indicating the novel compound pseudoprotogracillin (II) of the present invention can minimize the extent of 
myocardial infarction, reduce the area of infarction and weight of infarct area and has obvious action to protect myocar- 
dium. 

[0070] The above pharmacodynamical test does not only demonstrate that the compound pseudoprotogracillin (II) in 
the pharmaceutical composition of the present invent is a novel compound, but also proves strongly that the new 
40 compound can be prepared independently into an agent with definite pharmacodynamic action. 

Test 2 Effects of the pharmaceutical composition of the present invention on angina, blood lipids and platelet aggregation 

[0071] 1 084 patients with thoracic obstruction (angina) were clinically observed in a way of random, double blind and 
45 control. They were prescribed at random with A1, A2, A3, A4, Fufangdanshen Tablets and isosorbide dinitrate. 

[0072] All cases to be administered with the drugs had gone through tests of proportionality (comparability) in aspects 
of genders, ages, courses of disease and complications. The results proved that the patients in groups taking A1 , A2, 
A3 and A4 capsules and in group taking Fufangdanshen Tablet and isosorbide dinitrate had comparability with no obvious 
differences in their genders, ages, courses of disease and complications. 
so [0073] 6 drugs labeled as A1 , A2, A3, A4, B and C were all encapsuled with same appearance. Five of the drugs were 
taken orally, 1 capsule, 3 times daily. These 5 drugs had 8 weeks as one therapeutic course. During the period for 
administration of these 6 drugs, all patients stopped taking any medicine that might have effects on their coronary blood 
flow, blood lipids and blood pressure. In case of emergency, the said medicine could be applied temporarily, but once 
the condition turned better, the said medicine should be withdrawn and the dose should be recorded. 
55 [0074] Unblinding: A1 , A2 and A3 were the capsules comprising the pharmaceutical composition obtained in example 
1 , example 2 and example 3 and prepared with the method in example 6. A4 was the capsules comprising the composition 
extracted with old procedures and prepared with the method in example 6. The content of total steroidal saponin in each 
capsule of A1, A2, A3 and A4 was the same. The dose was 200 mg each time, 3 times daily. B was Fufangdanshen 
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Tablet, the dose of which was 3 tabs, 3 times daily. C was the drug of isosorbide dinitrate and the dose for it was 5 ring, 
3 times daily. 

[0075] All patients should be withdrawn from the medicines that have effects on coronary heart disease 3 days before 
receiving testing drugs, and should have their blood and urine tests, hepatic and renal function exams, and blood lipids, 
5 rest ECG and load test analyzed. After treatment, all of the above said indexes should be rechecked. 

[0076] During treatment, all medicines to reduce blood pressure and blood fat and to expand coronary artery should 
be withdrawn. Only those patients with frequent angina and serious cardiac arrhythmias, nitroglycerin drugs could be 
prescribed temporarily, and dosage and time of stoppage should be recorded. 

[0077] Criteria to assess therapeutic effects: Standard for Therapy of Coronary Heart Disease and Angina and Elec- 
w trocardiogram amended in 1 979 in the National Research Symposium on Treatment and Prevention of Coronary Heart 
Disease, Angina and Arrhythmia with Combination of Traditional Chinese Medicine and Western Medicine was adopted 
for therapeutic assessment. 
[0078] Results are shown in table 6 and 7: 

15 Table 6 Comparison of the effects of 5 drugs on angina 



25 



group 


Total cases 


Obvious 
effective 


% 


Effective 


% 


No effective 


% 


Total 
effective% 


A1 group 


178 


72 


40.4 


86 


48.3 


20 


10.1 


89.9 


A2 group 


179 


74 


41.3 


88 


49.2 


17 


9.5 


90.5 


A3 group 


178 


71 


39.9 


90 


50.6 


17 


9.6 


90.4 


A4 group 


258 


99 


38.4 


117 


45.3 


42 


16.3 


83.7 


Fufangdanshen 


123 


34 


27.6 


44 


35.8 


45 


36.6 


63.4 


Tablets 


















isosorbide 


168 


37 


22.0 


80 


47.6 


51 


30.4 


69.6 



dinitrate 



[0079] By Ridit analysis, all p values in A1 , A2 and A3 groups were less than 0.01 in comparison with those in B group 
30 and in C group, respectively. By X 2 analysis, A1 , A2 and A3 group presented an obvious effective rate in comparison 
with B group, P<0.05; A1, A2 and A3 group presented an obvious effective rate in comparison with C group, P<0.01. 
The results demonstrated that the therapeutic effects of the capsules made from the composition obtained in example 
1 , example 2 and example 3 of the present invention are better than those of Fufangdanshen Tablet (B) and isosorbide 
dinitrate (C). The total effective rates to relieve angina were 89.9%, 90.5 % and 90.4 % respectively and definitely, 
35 proving that an effective and stable pharmacodynamic actions were achieved by controling of 3 components. 

[0080] In comparison with routine method, the preparation procedures of the present invention decrease cost by more 
than 35% and increase yield by 13%. With same amount of raw material, the pharmacodynamic action increased by 
5% when the pharmaceutical composition of the present invention was adopted in clinical observation of 258 cases. 

40 Effect on ischemia of myocardium 

[0081 ] In 8 weeks for a course of treatment, the comparison of the pharmaceutical composition of the present invention 
is shown in Table 7. 

45 Table 7 Comparison of therapeutic effects of 6 drugs on myocardial ischemia 



50 



group 


Total cases 


Obvious 
effective 


% 


Effective 


% 


No effective 


% 


Total 
effective% 


A1 group 


132 


41 


31.1 


31 


23.5 


60 


45.4 


55.5 


A2 group 


132 


42 


31.8 


32 


24.2 


58 


43.9 


56.0 


A3group 


131 


41 


31.1 


31 


23.7 


59 


45.0 


54.8 


A4group 


258 


76 


29.4 


58 


22.5 


124 


48.1 


51.9 


Fufangdanshen 


57 


10 


17.5 


12 


21.1 


35 


61.4 


38.6 


tablets 


85 


25 


29.4 


20 


23.5 


38 


44.7 


52.9 



isosorbide 
dinitrate 
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[0082] By Ridit analysis, the therapeutic effects on ischemia of myocardium in A1 , A2 and A3 groups had no obvious 
differences with that in isosorbide dinitrate group, respectively (all P>0.05), but surpassed that in Fufangdanshen Tablet 
group (all P<0.01). By X 2 analysis, the obvious effective rates of A1, A2 and A3 groups were higher than that in Fu- 
fangdanshen group, P<0.05, but with no differences with that in isosorbide dinitrate group, all p<0.05, indicating that 

5 capsules made from the pharmaceutical composition of the present invention obtained as in example 1 , example 2 and 
example 3 had better therapeutic effects on angina than that of Fufangdanshen Tablet (B), and had the equivalent effect 
as that in isosorbide dinitrate group (C). The total effects on ST-T segments of the rest ECG were 55.5%, 56.0 % and 
54.8% respectively, proving the effects were definite and effective and stable pharmacodynamic actions had been 
achieved by controlling 3 components. The effects of the pharmaceutical composition of the present invention were 5% 

10 higher than that prepared with old procedures. 

Effect on blood lipids 

[0083] Among 1 64 patients with hypercholesteremia and 162 patients with hypertriglyceridemia before treatment, 78 
is patients with hypercholesteremia turned normal and so did 87 patients with hypertriglyceridemia after treatment. The 
cholesterol in their blood dropped from 6.8±1 .1 mmol/L before treatment to 6.3±1.1 mmol/L after treatment. The trig- 
lyceride in their blood dropped from 2.4±0.8 mmol/L before treatment to 1 .9±0.7 mmol/L after treatment. The differences 
were of great significance (P<0.01 ) by t test. 

20 Effect on platelet aggregation 

[0084] The pharmaceutical composition had an obvious effect on platelet aggregation induced by denosine diphos- 
phate (ADP) and adnephrin. ADP decreased the rate of platelet aggregation from 68%±15% before being treated with 
the composition to 60 %± 1 5% after being treated composition; adnephrin dropped the aggregation rate from 73%± 1 5% 
25 before being treated with the composition to 64%± 1 2% after being treated, indicating a difference of great significance 
after t test (P<0.01). 

[0085] Improvement of the pharmaceutical composition of the present invention on clinical symptoms of patients with 
coronary heart disease 

30 Table 8 Improvement of main symptoms before and aftertreatment with the capsules comprising the pharmaceutical 



composition of the present invention 



35 



40 





Total 


Obviously 


effective 


No effect 


Worsen 


Rate of 


Total 




cases 


effective 








obvious 


effective 














effect(%) 


rate (%) 


chest distress 


244 


112 


212 


12 


0 


46 


87 


cardiopalmus 


225 


123 


193 


31 


1 


55 


86 


short breath 


263 


104 


203 


59 


1 


40 


77 


acratia 


226 


68 


155 


69 


2 


30 


68 


dizziness 


206 


83 


147 


58 


1 


40 


71 


headache 


168 


58 


117 


49 


2 


34 


70 



Adverse effects 

45 

[0086] Among 825 cases in this test, 5 had dizziness during the period of administration, 9 had stomach or abdominal 
discomfort, 2 had headache and 1 had hectic. All of the patients with above-mentioned adverse effect were not affected 
in their treatment and their routine blood and urine tests, hepatic and renal function exams presented normal before and 
after treatment. 

50 [0087] It is well illustrated by the above-mentioned preparation procedures, structural determinations, quantified control 
and pharmacodynamic tests that simultaneous control of the three compounds of the pharmaceutical composition of 
the present invention, namely pseudoprodiocin (I), pseudoprotogracillin (II) and diocin (III), and effective quality control 
thereof can increase the pharmacodynamic action and stability of the drugs made thereof with minimized dosage and 
convenient usage thereof. 

55 
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Claims 

1. A pharmaceutical composition containing steroidal saponins, comprising: 

5-25 parts by weight of furostanol saponin represented by general formula A and/or general formula B; and 
1-10 parts by weight of spirostanol saponin represented by general formula C, 




General Formula A 



QH i 




General Formula B 



16 



EP 1 800 685 A1 




General Formula C 



wherein, in general formula A, 



rha 



-glc<c 4 
Rl = 4^rha 9 H> -glc rha ? 



-gle rha Qr 2> ha 



in general formula B: 



rha 



r 2 = 4 rha or 2>ha ; 



in general formula C: 



R 3 =" S ° 4^rha )H5 . g i C) -glc-^-rha, -gl^-rha or 



2^rha 



The pharmaceutical composition according to claim 1 , wherein 
in general formula A: when 
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- g ic<T 

R,= 4^rha 

the compound represented by formula A is pseudoprotodioscin (I); 
when 



3_g| C 



Rl= 2 rha 



the compound represented by formula A is pseudoprotogracillin (II); 
in general formula B, when 

i 2-— rha 
R 2 = 4^ rha 



the compound represented by formula B is protodioscin (IV); 
when 



R 2 = 2>ha 



the compound represented by formula B is protogracillin (V); 
in general formula C, when 



, 2 - r ha 

r 3= 4^rha 



the compound represented by formula C is dioscin(lll), and said composition comprises: 

5-22 parts by weight of pseudoprotodioscin (I) and/or protodioscin (IV); 
1-5 parts by weight of pseudoprotogracillin (II) and/or protogracillin (V); and 
1-8 parts by weight of dioscin (III). 

The pharmaceutical composition according to claim 2, wherein it comprises: 

5-20 parts by weight of pseudoprotodioscin (I), 
1-3 parts by weight of pseudoprotogracillin (II), and 
1-5 parts by weight of dioscin (III). 

The pharmaceutical composition according to claim 3, wherein it comprises: 

12-1 8 parts by weight of pseudoprotodioscin (I), 
1 part by weight of pseudoprotogracillin (II), and 
1 .2-2.5 parts by weight dioscin (III). 
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5. The pharmaceutical composition according to any one of claim 1 -4, wherein said steroidal saponins are originated 
from the extracts of Dioscorea panthaica Prain et Burkill and Dioscorea nipponica Maki no, both belonging to species 
of Dioscorea, Dioscoreaceae. 

5 6. The pharmaceutical composition according to claim 5, wherein in said extract, the content of total steroidal saponin 
is no less than 65% (w/w) when calculated by dioscin. 

7. The pharmaceutical composition according to claim 5 or 6, wherein in said extract, the total contents of three kinds 
of steroidal saponins, pseudoprodiscin (I), pseudoprotogracillin (II) and discin (III), is no less than 50% (w/w) of the 

10 content of total steroidal saponins. 

8. The pharmaceutical composition according to claim 5, 6 or 7, wherein said extract has the HPLC fingerprint as 
shown in Fig 1 , in which the characteristic peaks of said HPLC fingerprint are as follows: 

is the retention time for pseudoprotodioscin (I): 28.27 min; 

the retention time for pseudoprotogracillin (II): 29.5 min; and 

the retention time for dioscin (I): 57.10 min; 

the chromatographic conditions of HPLC are as follows : 

20 chromatographic column: Alltima C18 4.6x250 mm, 5 m; 

gradient elution; 

determined with an evaporative light scattering detector; 
drift tube temperature: 100°C ; and 
gas flow rate: 2.0L /min. 

25 

9. The pharmaceutical composition according to claim 5-8, wherein said extract is prepared by the method comprising 
the steps of: 

a. taking rootstocks of Dioscorea panthaica Prain et Burkill and Dioscorea nipponica Makino, or the rootstocks 
30 of freshly -collected Dioscorea panthaica Prain et Burkill and Dioscorea nipponica Makino as raw material; 

crushing and slicing the rootstocks; 

extracting with one or more than one kinds of solvents selected from a group consisting of water, methanol, 
ethanol, n-butanol and other low-fat alcohols, the amount of said solvent shall be 15-25 times of the raw 
35 material; 

b. cooling and filtering the extract prepared in step a; 

passing the filtrate through an absorbent resin column, 
40 abandoning the effluent and washing with water till the effluent turns colorless; 

abandoning the rinsing water; 

c. eluting the absorbent resin column that is washed with water in step b with one or more than one kinds 
ofsolventselectedfrom a group consisting of ethanol, methanol, acetone, 50-90% ethanol, 30-80% hydrous 
methanol and 60-95% hydrous acetone; 

45 collecting and condensing the effluent; 

d. adding 60-95% alcohol to the concentrated solution obtained in step c for alcohol precipitation, filtering 
and collecting the filtrate; 

condensing and drying the filtrate to obtain product. 

50 1 o. The pharmaceutical composition according to claim 9, wherein in step b, it further includes a step of decompressing 
condensation before cooling and filtering when the extract contains methanol, ethanol, n-butanol or other low-fat 
alcohols. 

11. The pharmaceutical composition according to any of claim 1-10, wherein it comprises said steroidal saponins or 
55 the extracts of Dioscorea panthaica Prain et Burkill and Dioscorea nipponica Makino as an active ingredient and 

pharmaceutical ly acceptable adjuvants. 

12. The pharmaceutical composition according to claim 1 1 , wherein said pharmaceutical composition is in form of tablet, 
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capsule, soft capsule, grain, oral liquor, dripping pill or injection. 

13. A method for preparing the pharmaceutical composition according to any of claim 1-12, wherein it includes the 
following steps: 

taking by weighing furostanol saponin of general formula A and/or general formula B and spirostanol saponin 
of general formula C, mixing them with the ratio by weight of 5-25 parts of furostanol saponin and 1 -5 parts of 
spirostanol saponin; adding pharmaceutical ly acceptable adjuvants to obtain the pharmaceutical composition. 

14. A method for preparing the pharmaceutical composition according to any of claim 1-12, wherein it includes the 
following steps: 

a. taking rootstocks of herbs Dioscorea panthaica Prain et Burkill and Dioscorea nipponica Makino, or the 
rootstocks of freshly-collected Dioscorea panthaica Prain et Burkill and Dioscorea nipponica Makino as the raw 
material, slicing rootstocks or smashing them, extracting with one or more than one kinds of solvent selected 
from a group consisting of water, methanol, ethanol, n-butanol and other low-fat alcohols, the amount of which 
shall be 15-25 times of the raw material; 

b. cooling and filtering the extract prepared in step a, passing the filtrate through absorbent resin column, 
abandoning the effluent and washing with water till the effluent turns colorless; abandoning the rinsing water; 

c. eluting the absorbent resin column that was washed with water in step b with one or more than one kinds of 
solvent selected from a group consisting of ethanol, methanol, acetone, 50%~90% ethanol, 30%~80% hydrous 
methanol and 60%~95 % hydrous acetone, collecting and condensing the effluent; 

d. adding 60%~95 % alcohol to the concentrated solution obtained in step c for alcohol precipitation, collecting 
filtrate after filtered; 

e. condensing and drying the filtrate in step d, adding pharmaceutically acceptable adjuvants to obtain the 
pharmaceutical composition. 

15. The method according to claim 14, wherein in step b, it further includes a step of decompressing condensation 
before cooling and filtering when the extract contains methanol, ethanol, n-butanol or other low-fat alcohols. 

1 6. A use of the pharmaceutical composition of claim 1 to 1 2 in preparing the pharmaceutical for treatment and prevention 
of cerebrocardiovascular diseases. 

17. The use according to claim 16, wherein said diseases are coronary heart disease, angina, myocardial infarction, 
arrhythmia, hyperlipemia or ischemic cerebrovascular diseases. 
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